A new acoustic phenomenon has recently been observed in experiments where a bounded beam of ultrasound is incident upon a smooth liquid-solid interface. A significant amount of coherent radiation is found to be backscattered in the general direction of incidence. The angle of back reflection is observed to be equal to the Critical Rayleigh angle or leaky wave angle. Most of these observations were made during experiments on the Schoch displacement effect, and therefore it has been tacitly assumed that the back reflection is strongly dependent upon the angle of incidence, as is the case for the beam shifting in the Schoch effect. We present a theoretical basis for this new phenomenon. A two-dimensional incident beam of Gaussian profile is considered. By a careful analysis we isolate that part of the field on the interface which has Fourier components corresponding to backward propagating waves in the liquid. This subset of the total wave field is then considered separately and it is shown to display a maximum in a certain direction, close to the critical Rayleigh angle. This peak in the angular pattern of the scattered field corresponds to an evanescent reflection boundary. We discuss the dependence of the effect upon certain parameters. The amplitude is shown to decrease as the beam width is increased, and it increases with increasing Schoch displacement. This backscattering is present for all angles of incidence; there is nothing inherently special about the Rayleigh angle. 
placement, i n which the angle of incidence is critical. We show that the angle of incidence is not important, but the radiated energy will only be observed at or near the critical angle, which we call the leaky wave angle t9•. Our results indicate that the backscattering is due to a leaky wave reflection zone. This reflection zone is a new phenomenon and complements previous descriptions of evanescent shadow and transmission zones occurring in acoustics and electromagnetics. TM We find that the back reflection depends mainly upon two parameters. The first is the dimensionless beamwidth (kwo), where k is the incident wavenumber and Wo is the half-width of the beam on the interface. The amplitude of the back reflection decreases exponentially as (kwo) 2 increases. The second critical parameter is the dimensionless Schoch displacement (kAs), where As is the Schoch displacement, known to be inversely proportional to the imaginary part of the leaky wavenumber. 6 We find that the back reflec- The interface can support boundary waves which decay with distance from the interface. These correspond to poles of the reflection coefficient R (k•) in the complex k• plane. Since R is a symmetric function of k•, it follows that the poles occur in pairs symmetric about the origin. In the lossless case, i.e., k, k•, and kr all real, it may be shown n that a pole occurs for k• greater than either k or kr (note, k• < The corresponding boundary wave, called the Scholte wave, does not decay as it propagates along the interface and has a wave speed lower than any other in the problem. For most interfaces, we have k > ka, where ks is the Rayleigh wavenumber for the solid, in which case a complex pole exists near ks with positive imaginary part. The so-called leaky -k}). 
and the complex distance bo is bo = b + ih sec Oi.
The Fourier transform of a functionf (x) is defined as•(kx ) thus: The quantity p is a dimensionless shifted coordinate. We note that its zero is at x = --wo:/As. Combining Eqs. {33}, 
{38}, and (39}, we have •b2(x,O) = e-%•ø•bg(p)+ e'•ø•(p),
where now 
•b e = • + e'2•'qda(4•'p) -•e -P, (48) • = • -•{•)-'e-•:
which is a diffracted wave that decays with increasing radial distance. However, for 0 near or greater than 0t, the comple- 
The amplitude decreases as the observer goes further into the reflection zone. This is best seen by using Ecl. (64) 
